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LETTERS TO THE EDITOR 
Coronary Flow Reserve Assessment by 
Dobutamine Transesophageal 
Doppler Echocardiography 
We enjoyed the study by Stoddard et al. (1)* on coronary, flow reserve 
assessment by dobutamine transesophageal echocardiography. This 
important study demonstrated that dobutamine-induced coronary flow 
reserve was more sensitive than two-dimensional echocardiographic 
wall motion abnormalities for identifying intermediately severe left 
anterior descending coronary artery stenoses. 
However, we are concerned with two issues that were not 
addressed: 1) Coronary flow velocity measurements made proximal 
to the location of the stenosis may significantly influence the 
interpretation of the results. In regions proximal to stenoses in 
branching arterial systems, coronary flow may be higher than 
post-stenotic flow and flow reserve (2-4). Post-stenotic flow reserve 
would be a more precise index of the flow response and correlation 
with wall motion abnormalities. Preliminary data on proximally 
measured coronary flow during dobutamine infusion antedating 
post-stenotic measurement capability in patients from our labora- 
tory had demonstrated surprisingly similar results (5). 2) Although 
it is gratifying to see that there is a relation between coronary flow 
reserve and the severity of angiographic stenoses, the large overlap 
of the data for groups A and B suggests there is considerable 
imprecision when attempting to differentiate between patients with 
<70% stenoses, as has been previously demonstrated by direct 
post-stenotic flow measurements (2). Identification of a transle- 
sional jet velocity for use with reference vessel cross-sectional rea 
would more precisely assign stenosis severity, as previously de- 
scribed by Johnson et al. (6). 
The physiologic assessment of indeterminate coronary, stenoses in 
the cardiac catheterization laboratory is an important issue. However, 
because of the aforementioned limitations, transesophageal echocar- 
diographic oronary flow reserve should be validated against directly 
measured flow as opposed to angiography to demonstrate superiority 
to two-dimensional wall motion analysis for intermediately severe 
lesions. 
MORTON J. KERN, MD, FACC 
THOMAS J. DONOHUE,  MD, FACC 
Cardiology Division 
Saint Louis" University Health Sciences Center 
Saint Louis', Missouri 63110 
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Carvedilol Therapy in Heart Failure---I 
The report by Olsen et aL (1) provides interesting and intriguing data 
on the potential therapeutic use of carvedilol in the management of 
heart failure in patients with impaired left ventricular systolic function. 
The baseline characteristics indicate that there were twice as many 
patients in functional class III in the carvedilol group (n = 20) as in the 
placebo group (n = 10). Moreover, norepinephrine levels were 
significantly higher in the carvedilol group. This disparity raises the 
possibility that the marked improvement in the carvedilol group partly 
reflects the higher prevalence of more advanced heart failure in that 
group. Such patients may respond particularly well to intervention. In 
the CONSENSUS trial (2), enalapril primarily reduced the mortality 
rate in patients who had the greatest neurohormonal activation at 
baseline. Similarly, in the V-HeFF II study (3), reduction in mortality 
with enalapril compared with the combination of hydralazine and 
isosorbide dinitrate was greatest in patients with the greatest activation 
of neurohormones at baseline. Thus, the difference in baseline char- 
acteristics has the potential to exaggerate the beneficial effects of 
carvedilol. 
JALAL K. GHALI, MD, FACC 
l.ouisiana State University Medical Center 
150l Kings Highway 
Shreveport, Louisiana 71130 
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Carvedilol Therapy in Heart Failure--ll 
I read with much interest he article by Olsen et al. (1) describing 
the effects of a beta-adrenergic blocking agent (carvedilol) on 
symptoms and clinical variables in patients with heart failure. Heart 
failure is a condition with enormous repercussions, and information 
regarding its treatment is anticipated. Treatment with beta-blockers 
seems to be gaining a role in the management of heart failure. 
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Although this is an elegant study conducted in a prospective, 
randomized, ouble-blind, placebo-control manner, there are some 
issues of concern. The findings at baseline revealed more patients 
with New York Heart Association functional class III and with 
higher norepinephrine l vels in the carvedilol group. Limited 
information about concomitant therapy at baseline is provided. It 
seems pertinent to evaluate the type and dosage of angiotensin- 
converting enzyme inhibitors and diuretic and antiarrhythmic drugs 
used at baseline. Even more important, was there any subsequent 
adjustment in concomitant therapy after randomization, particu- 
larly among patients randomized to receive carvedilol? Although 
most of these differences at baseline between the groups did not 
reach statistical significance, their potential effect on outcome has 
to be strongly considered, particularly at later stages during the 
course of the study. Detailed evaluation of these variables eems 
justified in light of the apparent favorable ffects of carvedilol on 
the various variables described in the report. 
There was an impressive increase in left ventricular ejection 
fraction of 52% in the group receiving carvedilol. However, it is not 
clear whether this marked improvement was due to an inotropic effect 
of the drug (unlikely) or to a decrease in heart rate with a resultant 
increase in stroke volume. Furthermore, more patients in the group 
receiving carvedilol had ischemic ardiomyopathy. In such patients it is 
possible that a favorable anti-ischemic effect from carvedilol could 
have resulted in improved myocardial contractility. 
During submax exercise treadmill testing at 4-month follow up, the 
carvedilol group had a greater increase in exercise duration. However, 
at baseline patients receiving carvedilol seem to have exercised for a 
shorter time during submax exercise treadmill testing than patients 
receiving placebo. This finding is not addressed in more detail. Could 
the shorter exercise duration during submax exercise treadmill testing 
at baseline indicate worse heart failure in this group? This is an 
important question because other variables, such as adjustment of 
concomitant therapy, could have influenced the result seen during the 
follow-up submax exercise treadmill testing. 
Olsen et al. conclude that in patients with heart failure as a result 
of ischemic or idiopathic dilated cardiomyopathy, treatment with 
carvedilol results in a significant improvement in rest left ventricular 
function and lessening of symptoms of heart failure. However, thc 
issues raised suggest a need for a closer look at some variables before 
more definitive conclusions are reached regarding the potential favor- 
able effects of carvedilol in patients with heart failure. 
ENRIQUE V. CARBAJAL, MD, FACC 
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Carvedilol Therapy in Heart Failure--III 
A recent report by Olsen et al. (1) demonstrating improvement of
left ventricular function and symptoms in chronic heart failure with 
carvedilol therapy provides further good evidence of the usefulness 
of beta-adrenergic blocking agents in chronic heart failure. The 
data suggest hat a reduction in heart rate and rate-pressure 
product are the most important factors for hemodynamic and 
symptomatic mprovement after such treatment. In 1978, at the 
International Symposium of Beta-Adrenergic Blockade, I stated 
that "in some selected cases of resistant chronic heart failure with 
tachycardia the addition of low-dose beta-adrenergic blocking 
agents may be useful, and that further study is warranted" (2). I 
would like to pose the following questions: 
1. Is it necessary to increase beta-blockers to the target doses if the 
rest heart rates are reduced to -65 beats/rain? 
2. Do the vasodilator properties of carvedilol provide additional benefit if
the patients are also receiving adequate doses of vasodilator drugs? 
YU-CHEN LEE, MD, FACC 
1206 Frederick Road 
Baltimore, Ma~land 21228 
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Reply 
Ghali and Carbajal observe that the carvedilol group may have had a 
higher prevalence of advanced heart failure at baseline. To determine 
whether these differences affected our results, we stratified the subjects 
in two ways: 1) by baseline New York Heart Association functional 
class and 2) by baseline plasma norepinepfirine concentrations, with 
subjects divided at the median value of 337 pg/ml. There were no 
significant differences in the magnitude of change with carvedilol 
therapy between study subsets for any variable that we originally 
observed to improve with carvedilol for all subjects. In addition, we 
compared the response to carvedilol versus the response to placebo for 
each of the subject subsets. Improvements were observed with carve- 
dilol therapy that were significantly different from placebo in all four 
subsets for left ventricular ejection fraction, left ventricular f actional 
shortening, heart rate, stroke volume index and left ventricular stroke 
work index. For example, left ventricular ejection fraction (LVEF) 
improved with carvedilol therapy compared with placebo in subjects 
with either function class II symptoms (ALVEF = 0.12 + 0.02 for 
carvedilol; ALVEF = 0.01 -+ 0.2 for placebo, p = 0.0021) or class III 
symptoms (ALVEF = 0.08 -+ 0.02 for carvedilol; ALVEF = -0.01 -+ 
0.02 for placebo, p = 0.0014). Thus, it does not appear that he differences 
between the response to carvedilol and placebo can be attributed to 
differences ineach treatment group's baseline characteristics. 
During the course of the study, no subject received an increase in 
their dose of angiotensin-converting enzyme inhibitor or vasodilator. 
Some subjects had decreases in diuretic dose during up-titration of 
study medication when symptomatic orthostatic hypotension was ob- 
served. It seems unlikely that such small changes in concomitant 
medications can account for our findings. 
Carbajal speculates that the response to carvedilol may have 
resulted from the addition of an antianginal gent in subjects with 
active myocardial ischemia. However, none of our subjects devel- 
